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IT IS CLAIMED : 

1. A non- volatile memory system comprising: 

a controller for externally transferring data identified by logical sector 

5 addresses; and 

a memory connected to the controller, comprising: 

an array comprised of a plurality of sectors, wherein each sector 
contains a plurality of data storage elements and is identified by a physical 
address; and 

10 a pointer structure storing correspondences between logical sector 

addresses and physical sector addresses, wherein the pointer structure 
concurrently maintains a first correspondence between a logical sector address 
and a first physical sector address at which currently valid data identified by the 
logical sector address is stored and a second correspondence between the logical 

15 sector address and a second distinct physical sector address at which previously 

valid data identified by the logical sector address has been stored. 

2. The non- volatile memory system of claim 1, wherein said 
correspondences are stored in non-volatile storage elements of the pointer structure. 

20 

3. The non-volatile memory system of claim 2, further comprising read 
and write circuitry coupled to the array and the pointer structure, wherein the array and 
the pointer structure have distinct decoder structures. 

25 4. The non-volatile memory system of claim 2, wherein said 

correspondences are stored in binary non-volatile storage elements and the data storage 
elements are multi-state. 

5. The non- volatile memory system of claim 1, wherein said controller 
30 and said memory are formed on separate integrated circuits. 
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6. The non- volatile memory system of claim 1, wherein memory 
concurrently maintains the currently valid data identified by the logical sector address and 
the previously valid data identified by the logical sector address. 



7. The non- volatile memory system of claim 1, wherein the controller can 
access the previously valid data identified by the logical sector address in response to a 
command. 



8. The non- volatile memory system of claim 1, said memory comprising: 
write circuitry coupled to the memory array and the pointer structure, 

wherein during a write process new data corresponding to a specified logical sector 
address is written into the array at a new physical sector address of the array concurrently 
with a new correspondence between the specified logical sector address and the new 
physical sector address being stored in the pointer structure. 

9. The non-volatile memory system of claim 8, said memory further 

comprising: 

erase circuitry coupled to the array whereby said previously valid 
data is erasable in a background erase process. 

10. The integrated circuit of claim 8, wherein each sector of the array has 
an associated flag bit, the integrated circuit further comprising: 

a determination circuit connected to the write circuitry and the array, 
whereby an available sector is determined for the new physical sector address based on 
the associated flag bits. 



1 1 . An integrated circuit comprising: 

a non-volatile memory array comprised of a plurality of sectors, each 
containing a plurality of data storage elements and each identified by a physical address; 

an interface connected to the memory array for transferring externally to 
the integrated circuit data identified by logical sector addresses; and 
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a pointer connected to the interface to receive said logical sector addresses, 
said pointer storing correspondences between the logical sector addresses and physical 
sector addresses, wherein the pointer structure concurrently maintains a first 
correspondence between a first logical sector address and a first physical sector address at 
which currently valid data identified by the first logical sector address is stored and a 
second correspondence between the first logical sector address and a second distinct 
physical sector address at which previously valid data identified by the first logical sector 
address has been stored. 

12. The integrated circuit of claim 11, wherein said pointer is comprised 
of non- volatile storage elements. 

13. The integrated circuit of claim 12, wherein said data storage elements 
are multi-state storage units and the storage elements of the pointer are binary storage 
elements. 

14. The integrated circuit of claim 12, further comprising read and write 
circuitry coupled to the array and the pointer structure, wherein the array and the pointer 
structure have distinct decoder structures. 

15. The integrated circuit of claim 11, wherein said memory array 
concurrently maintains the currently valid data identified by the first logical sector 
address and the previously valid data identified by the first logical sector address. 

16. The integrated circuit of claim 11, said memory further comprising: 
write circuitry coupled to the memory array and the pointer, wherein 

during a write process new data corresponding to a specified logical sector address is 
written into the array at a new physical sector address of the memory array concurrently 
with a new correspondence between the specified logical sector address and the new 
physical sector address being stored in the pointer. 
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17. The integrated circuit of claim 16, further comprising: 
erase circuitry coupled to the array whereby said previously valid data is 
erasable in a background erase process. 

5 18. The integrated circuit of claim 16, wherein each sector of the memory 

array has an associated flag bit, the integrated circuit further comprising: 

a determination circuit connected to the write circuitry and the memory 
array, whereby an available sector is determined for the new physical sector address 
based on the associated flag bits. 

10 

19. The non- volatile memory system of claim 11, wherein the previously 
valid data identified by the first logical sector is accessible in response to an external 
command. 

15 20. A method of operating a memory system comprising a controller and 

a memory, the memory including a pointer structure and an array comprised of a plurality 
of sectors, wherein each sector is identified by a physical address and contains a plurality 
of non-volatile data storage elements, the method comprising: 

receiving at the controller unit from a host a first data set and a logical 
20 sector address whereby the host identifies the first data set; 

transferring the first data set and the logical sector address from the 
controller to the memory; 

storing the first data set at a first physical sector address of the array; 
storing a first correspondence between the logical sector address and the 
25 first physical sector address in the pointer structure; 

subsequent to said storing the first data set and said storing the first 
correspondence, receiving at the controller from the host a second data set to be stored at 
the logical sector address; 

transferring the second data set from the controller to the memory; 
30 storing the second data set at a second physical sector address of the array; 

and 
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storing a second correspondence between the logical sector address and 
the second physical sector address in the pointer structure, wherein the memory retains 
the first data set at the first physical sector address and the first correspondence in the 
pointer structure subsequent to said storing the second data set and said storing the second 
5 correspondence. 

21. The method of claim 20, wherein said first correspondence and said 
first data set are stored concurrently, and wherein said second correspondence and said 
second data set are stored concurrently. 

10 

22. The method of claim 20, further comprising: 

subsequent to said storing the second data set and the second 
correspondence, erasing the first physical sector. 

15 23. The method of claim 22, wherein said erasing is performed in a 

background process. 

24. The method of claim 20, wherein the pointer structure is non-volatile. 

20 25. The method of claim 20, further comprising: 

subsequent to said storing the second data set and the second 
correspondence, receiving at the controller a request from the host for data stored at the 
logical sector address; 

providing the request from the controller to the memory in terms of the 
25 logical sector address; and 

providing the second data set from the memory to the controller in 
response to the memory receiving the request in terms of the logical sector address. 

26. The method of claim 20, further comprising: 
30 subsequent to said storing the second data set and the second 

correspondence, receiving at the memory a request for data stored at the first physical 
sector address; and 
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providing the first data set from the memory to the controller in response 
to the memory receiving the request. 

27. The method of claim 20, further comprising: 

prior to said storing the first data set, selecting the first physical sector 
address from a set of available sector addresses; and 

prior to said storing the second data set, selecting the second physical 
sector address from the set of available sector addresses. 

28. The method of claim 20, wherein said set of available sector addresses 
corresponds to only good physical sectors. 

29. A method of operating a non-volatile memory comprising a pointer 
structure and an array having a plurality of sectors each containing a plurality of storage 
element, the method comprising: 

writing a first data set accessible external to the memory by a logical 
sector address into a first physical sector; 

storing a first correspondence between the logical sector address and the 
first physical sector in the pointer structure; 

subsequent to said writing the first data set and storing the first 
correspondence, writing a second data set accessible external to the memory by the 
logical sector address into a second physical sector; and 

storing a second correspondence between the logical sector address and 
the second physical sector in the pointer structure, wherein the first data set is retained in 
the first physical sector address and the first correspondence is retained in the pointer 
subsequent to writing the second data set and storing the second correspondence. 

30. The method of claim 29, wherein said first correspondence is stored 
concurrently with said writing the first data set, and wherein said second correspondence 
is stored concurrently with said writing the second data set. 
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3 1 . The method of claim 29, further comprising: 

subsequent to said writing the second data set and said storing the second 
correspondence, erasing the first physical sector. 

32. The method of claim 31, wherein said erasing is performed in a 
background process. 

33. The method of claim 29, wherein the pointer structure is non- volatile. 

34. The method of claim 29, further comprising: 

subsequent to said writing the second data set and said storing the second 
correspondence, receiving at the memory an external request for data stored at the logical 
sector address; and 

providing the second data set externally to the memory in response to the 

request. 

35. The method of claim 29, further comprising: 

subsequent to said writing the second data set and said storing the second 
correspondence, receiving at the memory an external request for data stored at the first 
physical sector; and 

providing the first data set externally to the memory in response to the 

request. 

36. The method of claim 29, further comprising: 

prior to said writing the first data set, selecting the first physical sector 
from a set of available sectors; and 

prior to said writing the second data set, selecting the second physical 
sector from the set of available sectors. 

37. The method of claim 29, wherein said set of available sectors contains 
only good sectors. 
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38. A method of operating a non- volatile memory system comprising a 
controller and a memory, wherein data is stored in the memory based on physical address, 
the method comprising: 

transferring data between a host and the controller based on a logical 
sector addresses; 

transferring data between the controller and the memory based on the 
logical sector address; 

converting on the memory the logical sector address into a corresponding 
physical sector address; and 

accessing data stored in the memory at the corresponding physical address. 
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